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ENVIRONMENTAL “xwmcr hss‘rsSui:w'r '

Inpact on Shallow ﬂells and Springsf

" The" following items were surveyed by area"

Number of shallow wells and springs in the vicinity of

Vthe proposed boreholes

Lf;Water right -and utlllzation of shallow wells and
“springs , :

Hydrogeological- conditions _ such o as" aqu1fer

. characteristics, water level and water quality of
-jshallow wells and springs : Ry

-The results are summarized in Table 8 3 2. As shown in-

this table,; there are many shallow wells and sprlngs used
for. domestic and agricultural purposes. . However, ‘the
- construction of deep wells will not affect these shallow

wells and: springs due  to the fcllowrng hydrogeological,-

conditions.

_(_b)'

Spring

f

iy

(c)

(d)

'. Louer amu[cr _'

‘The water of the existing shallow wells and sprlngs in

the areas are from the shallow (upper) aguifer which
consists of alluvial deposits (Qa). and pumice

sediments (Qp), and located at the weathered upper

layer of Tertiary volcanic rocks.-

The screen of the deep wells are installed in lower

aquifers which belong. to the formation of . Tertiary

volcanic Tocks (Qv), These lower aquifers are -

unconfined or semi confined aquifers.

An unsaturated dry zone separates the upper and lower

aquifers.

Groundwater will leak from the upper aquifer to the
-lower aquifer through the unsaturated dry zone, but:

artificial leakage ‘can be 'mostly prevented by
cementing, as illustrated below.

Shallow well _ Testwell g Shallor vell |
“k -.'.-.'-.--\-i-’.- '_,_,,-—» Upper aqucr

. arﬁw:m 5 ,_T.,“l"““ﬁ 1,1;-;?_’{ X ll“ ||| “Il”ll“”l“”l
‘ ..- .‘,'.. . ". ‘_ ‘.

Ccnt:ntmg portmn SRR L

R T Unsaturaled dry one |
\ Scrcen portmn R
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8.2

gI-pact on Do-estlc Sewage

The re31dents of the 10 muniCLPalltles were interviewed on

the function and condition of existing sewers for domestic

"waste so as to evaluate the impacts . on the quality and
--quantity of domestlc sewage :

"-~-(1); Present situatlon of sewer system'

.Qnite a hlgh percentage of households in nine out of ten

municipalities. have .sewer systems (50 - 100%), except in

- -San Franclsco La Unién.

. These sewer systems are grouped into three types:  Type-1
~the sewer system for human and domestic wastewater, Type-2:

. * the combined system for rainwater and domestic wastewater,

and Type-3: the system separating human/domestic wastewater
and' rainwater. Type'S ‘is “found only - in San Pedro’

_Sacatepequez (Table 3 3).

?The exact number of- households with flush t01lets is not -

clear, nor 'is known whéther supplied water or stored water
'(hauled'water) is used for flushing. However, since it is

- common in Guatemala to.have the shower and toilet together

-~in the same room, it is probably safe’' to . assume. that the

number ‘of households with showers would be the same as

" those with flush toilets. .= Génova, however, is an
jexceptlon .as 25% of ‘the households are installed only with

‘q_rflush toxlets. ‘These flush toilets are connected to the
“jgsewers.- : R : :

'n; Except in San Juan Comalapa and Sclola, these sewer systems
=, have no sewage treatment systems, implying direct discharge

‘"of collected sewage into streams, rivers and lakes, thereby

pollutlng surface water,

';(2)- Sewage quallty and quantity

Information on sewage quality was obtained by interview to

- estimate :the .components of sewage, which is generally
.understood. to be made up of wastewater from toilets,

-kitchens, bathrooms and private and public washing places

(% of households and populatlon in the municipal urban
area). : .

_'A-lerge'percentage'cf;Sewage is.composed of waste water
- from kitchens and private and public washing places (56 -
-100%). Wastewater drained through sewer systems of several

municipalities usually contain rainwater.

' '7Sen FranciScb;Lazunibn'hes'no-sewer'system.' Therefore,

waste from kitchens, washing places and showers are either

;Q;naturally drained into. rivers or infiltrate the ground.
- ~Human.  excreta is excluded here, however, because the
';Jresidents in thxs mun101pallty stlll use pit latrlnes.

f_The amount of sewage can be generally estlmated as nearly

'j-126-”'



equal to the amount of water domestically used.m: The
municipality, however, has no records on” the amount of

'fwater domestically used due to the ‘absence of water meters

and the fact that- residents-pay water fees according to the:_

'r“number of faucets installed in the house.

-Supply amount and the sewage drained through the sewer_;
system is estimated within a range of 50 to 100 percent -

varying mainly by the - type of toilet. 1In municipalities

without drainage 'systems, the percentage is regarded as.
‘zero.  The present sewage amount and : increased ‘sewage " "

‘amount is  tabulated in Table 8.3.6 .and 8.3.7." Sewage '
amount after increased water Supply amount is estimated
-using the same factors used in . the’ estimation ‘of the
- present _sewage_ amount.; "In :the: present. sewage amount
-estimation; : the population percentage households
- .connected to. the - sewer- System and. other factors were-
- determined based on the interview results.-_ : .

:The same estimation was tried for 2010 assuming that thep

"",population ~growth rate . will be 'as estimated and’ all:'

.muniCipalities are equipped with sewer systems.:;Z

~In the urban areas of the ten munioipalities most of the

rivers - and streams are  heavily polluted with sewage

-.discharged from sewer systems without any treatment.

‘The amount of sewage discharged through the sewer systems

will increase in accordance with the increase in water
supply  amount, even - if the percentage of . households‘
equipped with faucets is as the present. The estimation is:
1.1 (San Martin Jilotepeque) to 4. 6 (Santa- Maria ‘de Jes(s) .

o times larger than “the present amount after water supply

8.3

amount is increased.

Estimations for 2010 showed'that the sewage amount'will be
1,5 (San Martin Jilotepeque) to 12.3 (Santa Maria de Jesus)

- times larger than at the present

Conclusively, sewage will be the most influential pollutant'f
in the future. The pollution load, however, is observed to
be improportionate to how_:progressive_ thegrpolluted

condition is in the area. . . -

Pollution load is obtained by multiplying the sewage amountﬁ
by the pollutant concentration. ' Hence, ‘an increase in

water supply amount will not significantly affect pollution

load.

Increase in population however may affect pollution 1oad
to a considerable extent 8 R

_Influence of the Construction Noise, Land Vibration, etc..

The effects of drilling noise ‘and mud flow on populatedf

areas were determined by interviewing residents living ‘in

_the neighborhood of drilling sites in San José Pinula, San .

:s1274_;;



' Martin Jllotepeque san Francisco La Unién and Génova.. The
‘test drilling sites were located near the populatlon center

of -these munlclpalitles.

None of the residents complained about the drllllng
activities, 1nclud1ng drilling works carried out at night
using a dlesel engine . generator. - There were no complaints
on mud - either, because - the drilling mud was mostly

=_c1rcu1ated in a closed systein between the mud pit and the
' ﬂ_borehole and any’ excess was properly drained.

'The re51dents only complalned about the wasteful use of
.water durlng well development works and pumping test.

'It is concluded therefore, that the groundwater

development project will not in any way adversely affect
the living environment, as drilling works are presumed to

- have no serious impacts.

1Land subsidenoe, which usually results from over pumping,
~'will not occur because the wells will be drilled mostly in

geological areas of volcanic formations without thick clay
beds. Land subsidence. is only possible if groundwater
development is .carried out in areas widely and thickly

distributed with alluvial deposits, especially of clayey
_materials. .
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'ZfBased on the study on: groundwater development potential in’

WATER SUPPLY PROJECT FOR THE 10 HUNICIPALITIES
Progect Fornulation

.l Groundwater as Supplelental Supply Source

. the areas in and around the 10- municipalities discussed in

_:Chapter 7,. and ‘the water demand projection discussed in
Chapter .4, a plan to develop groundwater as a supplementary

supply source was established as one part of the Study.

The development plan in terms of development amount was

. made under the follow1ng baSlC concepts.;-”

'a;g_Target year is the year 2010.;~~.ie

'fh:_ The "amount’ to be developed at each muniCipality is .

-d;c._'The existing supply sources With deteriorating raw
E water quality due-to accelerated‘contamination will be .
replaced with groundwater. Therefore, the amount from -

9.1.2

basically the difference between. the water demand in

2010 and: the amount supplied as of 1994, as ‘tabulated .
‘in .Table 91,1, w1th the exception of the follow1ng

items: g, d and e._'

existing surface water sources will not be taken into
account (San Martin Jilotepeque)

d. New wells will be constructed to replace existing

©  production wells that are almost worn out,: Therefore,

production amount from the existing wells will not be
‘taken into account (San Francisco 1a Unidn} .-

e. Increased intake from springs, in addition' to

groundwater development, was taken into consideration

in places not fully utilizing spring source capacity

due to pump energy conservation (San Juan Comalapa).

This consideration is alsc based on the fact that the

development of a greater amount of groundwater is not
cost effective. .

Groundwater development in the 10 munic1palities will be

carried out with due consideration to their respective'

estimated potential to ensure. a long- term safe pumping.

Supply Facility Construction Plan

The scope of the water supply facility construction work in
the 10 municipalities :was initially ”limited to. the.'

following points.

a. Construction of borehole wells and installation of'_"

pumps

b. Construction of a° conueyanCe system oonnecting'

constructed wells to existing distribution tanks

-1295.;




'9.1.3

Total Project Cost S - o ( Unit = US$ )
" a ltem - | Foreign Cost " Local Cost. Total
Construction Cost 2,564,005 1 430 333 3,994,338
o fuﬁﬁhﬁsnaﬁon and _ . 7
“ | Engineering Cost : t - 230,760 ©0 128,729 359,489
1 sub-Total | 2794765 1,559,062 4,353,827
|Price contingencies . | 13840} 286066 439,906

" A" detailed survey on existing facilities condition,

however, has revealed that the above mentioned scope will

- not suffice for the .improvement of the water supply service
“level in some_munlcipalities, regardless of the development
'of a new water source, due mainly to the limited capacity

of the: distribution tank. Distribution tanks of greater

" capacity 'will have to be constructed, therefore, to
‘increase the unit supply amqunt_effectlvely.

"yj'Réééfvoirs will be constructed'beside the existing tanks of

8 municipalities to .ensure an 8 hour-supply capacity (the

“existing ' tanks in. the remalning 2 municipalities are
' capa01ous) : :

.The 1n1tlal number of wells planned for construction was

markedly - reduced because the test wells were more
productive than expected. The effective use of the test

' ::wells w1ll satisfy the demand of 7 municipalities in 2010.

A well must be constructed in each of the municipalities of
- -San-Juan Comalapa, Solclda and Momostenango, in addition to

the utilization of the test well. Another well is required

';for San Francisco la Unién, where the test well failed in

terms.of production

The ' planned- facilities in the 10 municipalities are

 tabulated in Table 9.1.2.

Fééility Cohstrﬁdtion‘Cost

" The total construction cost for the planned facilities in

the 10 municipalities was estimated at about 4 million USS.

__With the inclusion of administrative/engineering expenses

and a price contingency of about 10%, the project cost was

estimated at about 4.8 million USS

The prOJect cost for each of_the facilities is shown below.

ot .- e 2,948,605 1,845,128 4,793,733
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Project Cost of the 10 Municipalities ~ ~* . (Unit=uss)

'Municigmli:y--'_ _Fo'réign'é:ost | tocatcost | Total

| sandosé Pinila | """'_-1673357 Casestsf o strss|
A San Pedro Sacalcpcquez b sl soas| o ssm|
Santa Mariadelesis | . 16775| -_;243 100] 419875
| .'.San Martin J:lotcpeque N “ 166145 R 32,37 B 198 282

San Juan Comalapa b 1014225 365844 1,380,069

Uosolet o b aesa09 | sadze2| 1000371 |
‘Santa Lucia Ulatlan b aess| e A
'..-'Mumuslcnangu SRR '_ _:,301,311 168,276 | o '_:469,587 y
- ;:San Franmsco la Umon R | 127,205 A 104,850 T ‘:2-32.,05'5' '
_'Gcnova R '; _' Coavems| 0 eseer| 0 ses7a]|

Yol | '2,94_8,606 R 1,845,127 o 4,7_93,733 -

a.

: The conditions used fcr cost: estimation are as follows

:Cost estimation, was carried out with. December 1994

' .price data.

leed exchange rate for us dollar to local currency'
(Quetzal) _ o

. US$1.00 = QS 75

The cost of the following is to be estimated in us
dollar and local currency '

.Foreign currency portiOn

- Submersible motor pumps other pumps and accessories
- Control panels

- Casings and screens '
- Ductile cast iron pipes and specials

-~ Engineering cost for foreign consultants (foreign
consultancy services) .

Local currency portion

- Drilling work for the wells’
- Labour cost. :

~ Cement, sand, gravel

- Reinforcement bars

- Fuel, oil, etc. S e

- Engineering cost. (1oca1 consultancy services)

Price contingency was: estimated at . 8% of foreign'g.-
currency portion and 20% of the local currency portion

in consideration of conversion rate fluctuation.

~131-
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9.2f,0peration~and_Haintenance of Supply Facilities
9.2.1 Operetion and Maintenance Pian

_.The operation and maintenance of new supply facilities in
'{each -of 'the 10 municipalities will be managed by one
skilled operator and an assistant. The operator is
‘responsible for the daily operation of pumplng facilities

- and- the ‘periodical inspection of all facilities, including
their adjustment, repair and replacement. Aside from being
,the subordlnate .of the operator the a331stant is also
_respon31ble for accountlng and water charge collection.

g_uINFOM is responsible for the training of the persons
r_3351gned to: these posts._ :

9(2.2‘ Operation and Halntenance Cost

_The operatlon cost malnly covers the electricity cost for
. 'pump - :operation, - chlorine  and personnel expenses.
"Malntenance cost 1ncludes cost for repair and replacement
pumping equipment and occasionally the partial
;_replacement of. distribution pipes. Electricity cost was
. calculated based on a unit cost of D0.6 per 1 KWH and in
“accordance. with the estlmated power: requlred for each

: system by munlcipallty.

]The malntenance cost was set at 10 percent of the cost of

~ the pumping equipment. The total operation and maintenance
-f_cost by munlcipallty is presented below.

‘Operation and Maintepance Cost for the 10 Municipalities

A Unit = Q)

: e : Operation Cost ' "Mainte. - Total

No. . Municipality S ) _ Cost
EE T - Electr.. Chlor. Wages : Q/Month QfYear

U Gu 2| 'San José Pinula - " 18,643 279 2,000 1374 | 296 267552
Gu 8 wnmm&wmmm' 9,951 141 2,000 86| - 12978 155,736
Sall | Santa Maria de Jesis . 31328 2081 2000 2,452 35,988 431,856
| €h 3°] San Martin Jilotepeque S 99521 140 2000 959 = 13,051 . 156,612
" |.Ch 4 | San Juan Oomalapa 9821 27 2,000 1,044} - 13,136 157,632
151 | Solold - = ol erast . 432 2000 1,005 10,574 " 126,888
So.4 | Santa Im.ia Ulallén o 5,000 46 2,000 94| . - 7,99 95,880
N Momostenango e 12,3800, - 234 20001 1,063 C 15,677 188,124
-7 { Qu18 | San Francisco la-Unin - | . 5022} 24] -2000| . 918) . - 7964] . 95568
o | w2t | Génova - oo o] 10,023 69| 2000} 1018 . 13110 157,320
Total | : 119257 | 1,844 20000| 11,663 | 152,764 1,833,168
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9.3

9.3. 1

Project Evaluation SRRt

General

"Conceptually, evaluation of ‘a water supply project ‘can be
~ ‘conducted ‘. from- the financial and. economic viewpoints.

‘Financial: evaluation refers ‘to the incremental revenues and
- costs of - the water ‘supply : operating entity (municipal
'government in this Project) which occur as a result :of the
" Project implementation oo One the ‘other “hand, ~economic
: evaluation considers: the effects of- the improved water‘
' supply on the SOC1ety at large.-' e .

~On the cost side 1mp1ementation of a water Supply project

requires the following types of ‘costs. ' First; initial

investment costs are. needed for the construction of the
necessary water supply" “facilities. ' “Then, . once . these
facilities are constructed, recurrent costs are. incurred -

- for ‘their. . proper operation and maintenance Finally,_-
'-.components 0of water supply facilities need to be replaced,
© depending on their useful lives, during the assumed life of
the Project, thereby originating the" replacement costs. .

Details of these costs are presented in the Main Report as -

Section 9.1.3 Cost for Facilities Construction and Section'r_
~-9 2.2 Operation and Maintenance Cost.: : : . e

Financial benefits refer to the incremental revenues that
the municipal government can collect by implemernting the"
Project. Incremental revenues depend on the level of water.
charges, on the willingneéss-to-pay and ability-to-pay of

- water useérs, on the number of water: ugers ~and ‘on .the

abllity of the municipal: government to collect the water .
charges.

. Economic benefits from improved water supply, as considered

in. this Project, are reductions in medical expenses,

reduction in fire damages, and appreciation in the value of -

the land. Low quality drinking water may cause diarrhea
and cholera, which require additional medical treatment
expenses, but these are preventable expenses. Occurrence of
fire turned out to be insignificant 'in the communities of

' the Project, but it 1s considered as a distinct risk in

such town as Santa Maria de Jes(s, where fences around
houses are made of easily combustible materials ‘such- as
corn stalks and bamboos. And, there is no doubt that the
value of urban land. goes up. when the plot is serviced: with
drinking water supply, ' thereby . increasing the asset value

- of land owners, while simultaneously augmenting the value o

9.3.2

of SOCial infrastructure

Assumptions for the Project Evaluation

1) Table 9.3.1 shows, for each community, the basic data:i'

used in  the Project evaluation including the base
population (1994), the yearly population growth rate,
the average family size, the average value of a house

~and land, the . lower and - upperr_bounds;_of” the:_77'"
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' w1111ngness ~to-pay for. drlnklng water supply services,

. -and the 1nC1dence of dlarrhea

'2:)" |

_nFor revenue estimation the Project was assumed to
- supply drinking water to 100% of households in ‘the
‘urban areas of the target communities. In other words,
“water supply ‘services currently existing in the target

communities:were deemed as intermittent and negligible
in volume. Hence, existing water supply services were

- deemed as grossly 1nadequate to apply the water service

charges indicated by the willingness- -to-pay survey,

"whlch assumed satlsfactory service for water users.

3y
‘:f4)1

5)

o

Mun1c1pal governments were . assumed to collect 80% of
billings for water service charges determined on  the
ba51s of the w1lllngness ~to-pay survey.

;The number of households in a glven community in a.
given year was assumed to be a function of its 1994

population, ~ and the . community specific population

growth rate and average famlly size.

Each family was assumed to live in an 1ndependent
house, and the value of a dwelling was assumed to be
divided equally between the house and the land.

,Fire preventlon beneflts were_assumed_to amount to 0.5%

- of'the-community specific average value of a house.

- 8)

Land appreciatlon benefits were assumed to amount to 2%
of the community spe01f1c average value of a plot of

-land

~Diarrhea prevention benefits were estimated on the

bagis of the assumed 30% of the population resorting to
health centers, the community - specific incidence of
diarrhea among: the patients, and a treatment cost of

S Q.30 per case of diarrhea (savings for the Ministry of

. 9)

. 10)

Public Health), assumlng that the diarrhea strikes once

-a month durlng the six-month period of the rainy
‘season.

The useful life of the Project was aSSumed to be 30

_years, settlng 2010 as the target year.

Market prices were used in the estlmatlon of economic

- benefits because of the following two reasons: (a) the

" ~labor 1nput of the Project comprised a small proportion
" of total costs and consisted mostly of skilled labor,

_whose valuation is usually assumed to reflect marginal

,;;productiVLty, ‘and (b) price distortion of traded goods
.. was; slight, ' as indicated by  the Standard Conversion
ﬁLZFactor (SCF= 0 97) Wthh was calculated as follows.

SCF (Import+Export)/(Import+1mport-I. Tax)+(Export-

L Export Tax)

d:_lgs_



Standard Conversion Factor of Guatemala

Unlt-* 0931 ooo

o :'vééff5 1fExportsf' Export Tax Import ;; Import Tax
laose | 2,189,079 9,873 ‘-?4:._19_5;202. 74,964
“Aies0 - |1.162.070] - 836] 1,648,799| . 97,455
1991 | 1,202,194| © 327 1,851,254] 123,782
1992 | 1,295, 201 fﬂﬁ'-“ﬂlidﬁ'sz 462,757 C 2137641
Total | 5,819,534] 11, 145; 10,158, 012 4j“r50§,964

i3' _'Evaluation Results

SCF = 0.969725227
f‘SCF = Standard Conversion Factor

'.-Source‘._'fll' Banco. "de]' Guatemala Boletin
= R Estadistico, ‘Enero~ Febrero Marzo 1994

5-2)’-,Instituto Nacional ‘de Estadistica,
: TAnuario de Comercio Exterior 1992

- (1) Finan01al Evaluatlon .

Cash flows (CF) were caloulated for the ProJect and for:
~ ‘each’ municipality, on the basis of estimated: revenues and
costs. Cash flows calculation for the Project’'is presented -
in Table '9.3.2. Cash flows served to .determine the
~ evaluation index for this Project; that ‘is, the’ financial
" “internal rates of return (FIRR) for each municipality and o

for the Project which are summarized below.:l-~

_Municipality/Project o ‘;'f:‘r : FIRR (%)
San José Pinula- -high WTP BN -_1,”‘ . 6.52
‘San Pedro Sacatepégquez- high'WTP'T-r Lo 9.3k

" Santa Maria de Jesus-high WTP. © -~ Noisolution

~ San Martin Jilotepeque- high WTPS“'*W’: e 7L, A0 T

~ San Juan Comalapa-high WTP'' ~ i No ‘solution
So0lola-low WTP L L 2060 .
Solola-high Wrp - L e 18.83 .
Santa Lucia Utatlén-high WTP o T e 3,68
Momostenango-high WP - - e oo e 27.43 )
San Francisco La Union high WTP:: © ... . No. solution - .
Génova -high WTP o e Y No solution

- _The Progect g B ','__'ff'”’3;;f‘-6J56-

:Financially, the Project is feasible only 1f revenues are.vf.

'estimated with the upper bound willingness -to-pay. ‘Further, .
the . Project should be 1mplemented using ‘a-very- favorable

soft financing scheme, since the FIRR is a modest: 6.56%.

-The -overall Project feasibility implies the need for a '

unifying entity. This is because, 1ndividually, only six of

the selected ten munic1palities showed 9051tive 1eve1s of'3””'
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FIRR. Then, the -unifying body could resort to cross
sub51d1zatlon among munlclpalltles 80 as- to make the
Project fe381ble. :

- of. the four municipalltles ‘where the FIRR could not be

/. calculated, three (Santa Maria de Jesis, San Francisco La
. Unién and. Genova) had negative cash flows durlng the whole
o Project life. The reasons,  however, were ' different.

Negative cash flows in San Francisco La Unién and Génova
were basically due to the small number of households. On
~ the other hand, in Santa Maria de Jes(is, the costs were
unusually -high due to the hilly topography, which required
wells to be located in distant lowlands, thereby incurring
high investment cost and high operation cost of the water
'dlstrlbutlon system.

-San Juan Comalapa had pos1t1ve cash flows durlng some years
of the Project life, despite a low WTP, but the surplus of
_ revenues over expenditures were too small to permit
. calculation of the FIRR. IR

.'(2)‘Eoonomic”Evaioafion'

" The economic benefits of the PrOJeot were estimated in
-~ terms of. ‘savings of the Ministry of Public Health and
" Social Welfare in medical treatment expenses of diarrhea,

-~ reduction in fire damages, and land value appreciatlon.
. These estimated benefits and costs are also presented as
.'cash flows (CF), for the Project and for each municipality.
.. Table 9.3.3 . presents CF for the Project. The relevant
" ‘evaluation . indioes ‘namely, the economic internal rates of
lreturn (EIRR) are. summarized below.

' Municipality/Pfoject R EIRR (%)

San José Pinula ' 96.75
San Pedro Sacatepéguez 100.01
' Santa Maria de Jests = . 42,01
- San Martin Jilotepeque - B9.04
.. San Juan Comalapa e ' 13.19
'Solola ' : 26.28
Santa Lucia Utatlan : _ No solution
'.Momostenango Y S 24.36
- "San . Francisco La Union' © -+ No solution
=VGénova L - 8.01 '
‘eThe Project el B - - 30.45

:JThe value ‘of the EIRR at 30. 45% indlcates a significant
‘positive 1mpact of the Project on the society. Still, EIRR
- could not be.calculated in Santa Lucia Utatlan, desplte the

'f'cash flow being positive during some years of the Project

“life, and in San Francisco La Unién, where the cash flow

't'Wst-negative ‘during - the. _whole . Project 1life. The

.- insufficient or ‘'negative cash flows in these two
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‘;'municipalities were due to a combination of small number off

' households and low value of dwellings.

The largest impact ‘came from land appreciation benefits.

“Phis indicates ° ‘that the . impacts would: be - larger - in

municipalities where the land value is already high, which
_are due either to the proximity to Guatemala:City (San José

E 1P1nula ‘San - Pedro Sacatepéquez) or: to a favorable location.
S on a main road (Solola) : - L

'i_ Sensitivity Analysis

.,(1) Financial Rates of Return

'Sensitiv1ty analysis was conducted under two scenarios one
with a 10% reduction in revenues, and the other with a 10%
- increase in ‘costs. Results of sensitivity analysis are:

summarized below.

Municipality/?roject__ Base - | Revenues | Costs
R . _Case | (- -~10%) | (+10%)
San José Pinula‘ o o 6.52| 3. 97 - '

! 1San Pedro Sacatepéquez | - 9.31} 6.45}
.| santa. Maria de Jesis. . |No sol. {No. sol N
‘San Martin Jilotepeque | - . 7.40| - . 4. 61 4 88
San Juan Comalapa ~+  INo sol. ~|No sol. No: sol. '
Solola. - : ~ - 18.83] . -16. 90 -+ 17.08
Santa Lucia Utatlén b 3,68 ':'¢f2.0§=~ﬂ; 2.23
| Momostenango Seoo27.430 0 24,220 24,51
San Francisco la Unibn. No sol. |No sol. |No sol.
Génova ' No sol. |No sol N0 sol. |
The Project . 6.561 4. 80| 4.97|

The  above table shows that"theuProject"is=51ightly'more

sensitive to a 10% reduction -in revenues .than to a 10%

increase in .costs. This remark is. also valid. for all
municipalities. S L UL : S

The FIRR of the Project decreased by around 25% in response

to either a 10% decrease  in revenues or a 10% increase in
costs. Municipalities more sensitive than the Project were

San José Pinula, San ' Pedro. Sacatepéquez " San.  Martin’

Jilotepeque and Santa Lucia Utatlan.' On the other hand,

Solola and Momostenango were: guite insensitive,. show1ng_,_
only around a 10% reduction in the values of FIRR in
 response to either a 10% decrease in revenues or ‘a 10%3g.

increase in costs.

It . is understood tnat ‘collection of'watér'chaigés is a’

truly difficult task facing ‘the . water - supply " operating

entity. Therefore, an additional sensitivity. analysis was

conducted by assuming a 70% collection rate, instead ‘of the

initially assumed 80% of billings. As a result the PrOJectﬁ

.~l39f:l':
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. FIRR decllned from 6. 56% to 4. 34% that is, a 10% reduction

in collection rate caused a 35% decllne in the FIRR of the
Project. . Taking -the munlolpallties individually, only
' Sololéa and Momostenango were :less sensitive to reduced

. collection rates than the Project as - a whole. Details are
. shown below. - g . :

Base Case FIRR (%)
Municipality/Project _ ~_Bill Collection Rates
B | s 0%
San José Pinula - R 6.52 1326
San Pedro Sacalepequezl L 931 568 1

‘Santa Maria de Jesis =~ . No sol. ' No sol.
San Martin Jilotepeque - 740 3.85
San Jjuan Comalapa -~ No sol. No sol.
‘Solold £ 18.83 1641
Santa Lucia Utatldn 3.68 1.65
Momostenango - 27.43 2341
San Francisco ]a Union No sol. No sol.
Génova _ " No sol.- No sol,
| The Project 6.56 4.34

.(2) Economic Rates of Return

and

e Sensitlvity analy51s was. conducted under two scenarios, one

: ‘with a 10% reduction. in economic benefits, the other

‘with a 10% increase in . costs. Results of sensitivity
_analy51s are summarized below. :
: o : . EIRR (%)
© Municipality/Project Benefits Costs
ST Base Case enefits Cost
: o R (-10%) (+10%)
San josé Pinula _ - 96.75 8603 |  87.00
San Pedro Sacatepéquez . 100.01 89.33 90.37
~Santa Maria dé Jesis 42,01 36.22 36.75
San Martin Jilotepeque o 89.04 78.91 - 79.83
-1 San Juan' Comalapa 1319 11.55 11.70
Z'Solola . 26.28 23.73 23.97
Santa Lucia. Utatlan No sol. No sol. No sol.- -
Momostenangu o : 24.36: 21.42 21.69
San Franc:sco la, Umon o - No sol. No sol. - No sol.
Genova : : . 8.01 “6,06 6.25
"'ﬂm‘?mje’t:i_ 3045 26.98 27.29

‘ ';increase in costs.
'-f.munlcipalities.

.'_:-1The above table shows that the Progect is sl:Lghtly more
sens:u.tive to a 10% reduction. in benefits than to a 10%
This remark is also wvalid for all
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'“-'TheFEIRR‘OfwthenP:djéct'dec:eased?by*arouﬁdﬂlo%'infrespbnse
- to either a'10% reduction in"benefits or a 10% increase in
costs. ' Only Génova was significantly more ‘sensitive than
“ the Project with about 25% decrease in EIRR in ‘response to
“~a--10% reduction in benefits or a*'10% "increase 'in. costs.

~ Municipalities slightly more - sensitive- than the -Project -

were - Santa  Maria ~de Jesls,  San Juan Comalapa - and "
Momostenango. .. . ot oot o T e

The largest impact of the Project on the society came from
land value appreciation benefits. Therefore, :an additional
sensitivity analysis was. conducted - by assuming: different
rates. of land . appreciation . benefits ~depending on

muncipalities. ' Specifically, instead . of the. initially

assumed 2% of the value of the land for all ‘muncipalities, .
a 5% value appreciation . was assumed for San José Pinula and -
‘San Pedro ‘Sacatepéquez (municipalities near Guatemala
City), and 3% for Solold (located on a main road). As a
- result, ‘the EIRR of the Project increased from 30.45% to
44.92%, R ST SRS :

9.3.5  Overall Evaluation and Suggestions =
(1) Gepe:al,j | ' s ' ' '

The people in the Study Area. face a critical shortage of
- drinking water supply, which is presumed to continue into
the foreseeable future, Due- -to - the lack ' of ‘appropriate -
surface water  sources, the goal of the Project is to
satisfy the water demand up to the year 2010 through the
- development of new groundwater “sources. The beneficiary
population - in- the - target  year :is- estimated = at around
139,000 persons or- 23,500 households. . = - B

The choice of groundwater as new water sources 1is
reasonable, since test drillings showed that the Study Area
is endowed with groundwater ¢f good quality, requiring only
chlorination prior to distribution. The - development of
- these new water sources will permit regular distribution of
- good quality drinking water, instead of 'the extremely
.irregular water supply service prevailing at present.

‘The FIRR of the Project may not be fully convincing at
6.56%, but the benefits of. the Project on the. society far
outweigh this concern as indicated by the 30.45% EIRR.:
There is no question that the ten communities included in
the Project are in' dire need - for - improved supply ‘of
drinking water. Therefore, the. Project should be urgently
implemented; especially if soft loans. or grants ‘can be

obtained for financing the initial investments. ' .
However, a great deal of caution is required in the Project -
implementation. — This _is.,'becausef.frevenues.g in. ‘some:’
municipalities are insufficient to cover even the operation.

and maintenance coSts}‘Su999551Qnsqoh:gayé“tb overcome-this

situation are presented below.
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(a). Executihg Unit of the Project within INFOM

;As already mentloned elsewhere if an administrative unit

is set up within INFOM for the Project execution, it will

' become. the unifylng entity of the ten munlolpalltles Then,
RS 4 wxll be possible to implement. a cross subsidy scheme
.among - the ten mun101pa11ties whereby financially weaker
municipalities would be subsidized by financially stronger

mun1c1palities W1th1n the PrOJect

In reallty, 1mplementaticw1 of the cross subsidy scheme
would be quite difficult. In.addition to administrative

"r,dlfficultles there is a question of fairness, since none
- of the ten municipalities is sufflclently well off as to
ﬁsub31d12e other communltles. :

.Jf(b)'Flrm Commltment to Use Other Revenues

Alternatlve local ‘revenue sources of munlclpallties are

~wvirtually non- exlstent, An analysis of municipal budgets
.showed. that both current income and capital income depend
'_~heav1ly on subsidies or ‘transfers from the Central
_Government Current income subsidies come as transfers from

the Finance Mlnlstry (15% to 40% of current income), while

. fthe capltal income subsidies (95% to 99% of capital income)
' come as. transfers  from the Central Government, based on a
- Constitutional pr0v131on to return 8% (10% since 1995) of
~current income of the Central Government to municipalities

through INFOM. Altogether the subsidies for current income

~and for capltal income amounted to between 60% and 93% of
..the total municipal budget.

'3Whether or not to use these subsidies for dr1nk1ng water
usupply is a decision to be made by each municipality. Yet,
~using these subsidies to finance water suplly costs may be
. the only option available in the immediate future. Hence,

it would be acceptable in the short-run, but over the long~

‘run, water users in each municipality should be able to.
finance at least the operation and maintenance costs of
-their own drinking water supply service.

.(c) Self sustalnlng Water Supply Service

- As - 1llustrated in- the above descrlption the ten

~municipalities are- flnan01ally weak in terms of independent

. local revenue sources. This situation is exacerbated by the
Qj.general perception existing. in Guatemala that drinking

- water should be supplied free of-charge. This perception of
._;,drinking water.as a basic necessity exists, to some extent,

- in “most -countries, but it is particularly strong in

" Guatemala. -To make matters worse, drinking water supply is

a service’ prov1ded by nmnloipalltles where mayors are

_;-elected by i popular vote, thereby making it politically
. .difficult to make the finan01ally correct decision of
'-:-1ncreasing water . charges An step with rising costs.

"'r~This perceptlon‘needs,to‘pe-changed._The general,public
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must ‘be' made perfectly aware of the costs involved inc

‘securing water sources and supplying safe. drinking water

-+ through appropriate distribution facilities. Paying for all

. ~'these costs. through the : properly set water charges will.
ultimately ‘benefit “the consumers. themselves; since  cost
‘i'recovery'W111 make continued improvements p0531b1e in water

- 'supply facilities. Conversely, ‘low: water: charges that do
- nét cover the costs will. only accomplish the perpetuation
of less- than satisfactory water supply service.gqf N

'ﬂpConsequently, revenue* shortfalls can. be covered by

government subsidies in the short-run, but water charges in

“ the 1ong run should -ideally cover ‘all costs. To get water

ﬂ?users to pay  the appropriate water charges a well
~organized and “long-term - public ~education campaign. -is.

necessary. This education campaign should encompass

- children and adults, formal and informal education sSystems, 3

and should resort to systematic use of the mass media.

LA the same time,'the “ten mun1c1pa11ties should do their.

utmost to' improve management and operation of’ ‘their
drinking water . supply services. One aspect: of 'great

potential impact refers to.the installation of water meters
. for the measurement of actual water . consumption by each
“user. The installation of water meters should be combined
owith the adoption of a water service rate, which 1deally'

will be structured as increasing blocks, that is, ‘as ‘water
consumption increases, so does the unit water serv1ce
charge, - A

If an increasing block rate structure is’ difficult to be'_
implemented, a simpler water rate structure should be
adopted on the basis of a basic. charge in combination with -

excess consumption charge.. The basic charge should be low
and, ' accordingly, entitle water consumers to use a

relatively low volume of water per month. Still, this low

volume may be enough for a great deal of households._.

Either water rate structure will allow a better correlation
between consumption of and payment for water. In other’
words, fairness will be achieved, as high volume consumers .

will have to pay more, and viceversa. This will be quite a

contrasting change from the current practice of unmetered“'

consumption, - whereby a "title" holder. has the right .to
consume 50 much water per month (e. g. -30,000 - liters per
month), ~ without much regard for . actual _consumption.
Fairness is expected to induce 'good will among consumers,
who may be more willing to pay for water services.  Then,

municipal finance will improve with respect to water supply

service, thereby contributing to the probability of success’

of the Project

An additional benefit 'of ﬁthe increasing block “rate
structure is the conservation effect, -as unit price of

water will be higher as the- consumption increases. This
will necessarily compel water consumers to use water more

rationally than under the- presently prevailing unmeteredd"
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' consumption.

" (2) Required Water Charges

To be fair, residents of each community should pay the
.costs associated with the drinking water supply service in
. their own'community. These costs are divided into Operation
-and Maintenance Costs on one side, and Investment and
Replacement Costs on the other. These costs are specific to
each community, as water supply facilities were designed
acceording to - the  characteristics of each community.

'ﬂ-Further,fthe-mohthly water service charges for each family

is inversely proportional to the population size or the
- number of households in the community. Hence, a community
with a small population is in disadvantage, as the monthly
water service charges to . be borne by -each household are
relatlvely hlgh

_Operatlon and Malntenace Costs are incurred dally, and are
easily estimated on. a monthly or yearly basis. On .the other
hand, -Investment Costs are incurred initially, followed by

. periodic Replacement Costs of diverse components at the end

‘of their useful lives, thereby requiring conversion into
yearly or monthly costs. Then, the monthly charges to cover
Investment . Costs could be properly allocated among the
community re31dents.

Therefore in order to estimate the monthly charges for
.1nvestment costs, Annual Equivalent Costs were initially
calculated by applying the Capital Recovery Factor at 10%
interest rate to the estimated investment costs. The
‘Capital Recovery Factor is given by the followxng formula.

CRF = [i(1+1)] / [(1+1)" -1]
where,
CRF: Capital RECoVery Factor
i; interest rate.

n: number of year

The resultlng monthly water service charges per household
by munlclpallty are shown below.
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. e ——n -

Municipality' . o R Requ1red Water Charges (Q/fam /mo )

O & M: Investmet Total

-~ San "Jose Pinula - - . 152(0%)f-.'“'11;_ff’;26(+73%)e

-~ San Pedro Sacatepéquez . 130 ~24%) 09 0 0 22(429%).
- Santa Maria:de Jesis - 723 (+130%)_ 1370 36(+260%)

San. Martin Jilotepeque: oo 8 (-20%) 6 14(440%)

. San.‘Juan Comalapa.;" et 7 (+40%) 0 320000 39(+680%) -
. Sololé’ R o 70(-83%) 00 B L38(-5%)

. Santa Lucia’ Utatlan 29 (-3%) 490 10 78(+160%)
‘Momostenango - . R § | (e?B%):w*ile f 27 -33%)
‘San ‘Francisco La Unlon co 39 (+56%) 1 56 0 95(+4280%)
Génova. . Pt e =24,(+380%) 27; -E_ 5u+920%}'

.'Note: The percentage in parentheses ( %) 1ndicates'vthe

. change over the. upper bound W1lllngness to pay

jWhen the total water charges 1nd1cated above were applled
the. resulting financial rate of return of- the Project was
.16, 71% The FIRR values by munlcipallty are: shown below

amunicipality/Prdjéct-'.: s ]]1[__ FIRR (3

San Jose Pinula ' N Lo : 21..1_7
San Pedro Sacatepéquez . .- . . . 16,79
Santa Maria de Jesas - - e 16,2200
San Martin Jilotepeque - - CE 164790
San Juan. Comalapa- S e 012,96 0w
Solola’ o e 17 .87
Santa Lucia Utatlan S '20.49 -
Momostenango R C -16.80
San Francisco La Union' : .0 15,47
Génova . 20.46.
The Project B e 16,71

Further, sen81t1v1ty analy31s 1nd1cated that these FIRR

values were quite insensitive' either to:a 10% decrease in
revenues or a 1l0% increase in. costs. As a matter of" fact,

only in San Pedro Sacatepéquez and Santa Maria de Jesis the-

FIRR values decreased by around 20% in response to a 10%
reduction in revenues .or a 10% increase in costs;  while

responses - of the remaining municipalities fluctuated
between 10% and-lS% - . :

In summary, the required total water charges per month may

be too heavy a financial burden . for households in such
small municipalities as Santa Lucia Utatlan, San. Fran01sco'
La Unidén and Génova. Municipal authorities. in' these. small -
communities will almost inevitably have to use ‘part of the =
subsidies from the Central Government to ease the financ1al

burden on the community residents. However, if the Project

is expected to be: successfully implemented manxclpal .

——___-._-—.--—_——__-.__.-.-__————...——.-......-._._--




: auﬁhoritieSVLiﬁ all ‘communities should truly strive to

educate their own residents, and convince water users to
pay, at the very least, the operation and maintenance costs
of their own drinking water supply service. :
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Table 9371
Cvadro 9.3.1

_'Cbnnhniiy:
*

San Jose Pinula
San Pedro Sacatepequez
Santa Maria de-Jésus
- San Kartin Jilotepeque
San Juan Comalapa
Solola L
Santa Lucia Utatlan
Komos tenango -
San Francisco La Union
Genova :

364
© L8
COL8s

1.63

L5

4.52

5.03

S 3.0
257
4,14 -

L 217

7. 652

11107

5, 482

14,710

15, 254

2,176 -
10,380
1,707
3,800

147

in 2010

19,970

10, 140
14,890

D42

1103
19, 408

30, 960

4,778

16,740

2,561

7,267 .

Slze

' ?upuiatxon Populatlon Populatlon Household
_Growth’ Rate in 1994

61

5.8
5.6

56

1.6
83
57

6.7
5.4

:Bas1c Data: for the PrOJect Evaluatxon :?,j," hf';_,_.ri
:”Datos Basxcos para la Evaluac10n deI Proyecto R

ITP

0
5.

10

0
.
e
10
b
10
e

19

X

: LoverBound Upper Bound |

(Persons) (Persons) (Persons) (Q/nonth) (Q/wonth)
17

10

5

R
O
40

5

80, 000

60. 000

- 35,000

35, 000

25,000
- 40,000 -
o 15:000
20,000

8, 000
15,000 -

Avcf@géV&lﬁe Diarrea
of d-House Incidence

@

(X}

60: 00
12.00

22.22
9.52

10. 00
31,59

25. 00

30. 00

a8 g||%

16,13



Table 9.3.2

. Cuadro 9.3.2

The Project Incremental Revenues and Costs .
Ingresos y Costos  Incrementales del Proyecto

Year u.Populétion Hholdé.' Low ¥TP High ¥IP InviRepl O - TotalCost low CF. High CF
o (Persons) (Number) (1,000Q) (1, 000Q> (l._DOOQ) (1, 000Q) €1, 000Q) (1, 000Q) (1.090‘))

2000

1998
1999

2001

2002

2003

2004
2005
2006

2007

o010

2008
2009
-2027

97,714

100,536
103, 453

106. 468
109, 585

-+ 112,809

1186, 142
119, 590
123, 157
126, 846
130, 664
134,614
138,703

16. 824
17,287
17, 765

18,258

- 18, 768

19, 837

20, 398
20,978

21,577

- 22,196

22, 836
23, 497

19,294

0
1,328
1,363
1,402

1,445

1,489

1,534

1,580

1,629

I, 679

1,730

1,784
1,839

0
3. 141
3, 244
3, 352
3,463
3,579
3. 699
3,823

3,952

4,086
4,225
4,369
4,519
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26, 365

0
0
0
0
0
0
0

0
0
1, 696
.0
0

0
1,835
1,835

1,835

1,835

1,835

1,835
1,835

1,835

1,835
1, 835
1,835
1,835

26, 365
1, 835

1,835

1,835

1,835 .

1,835
1, 835

1, 835

1, 835

1,835

3,581
1,835

1,83

-26, 365
512
-472
-432
-390
-346

-206

-156

-1, 801
-5}
4

FIRR =

-301 .
-255

~26, 365
1. 306
1,409

1,517

1,628
1,74
1, 864
1, 988
2, 117
2,251

694
9,534
2, 684

0. 0656



Table 9.3.3 Economic Benefits of the Project
Cuadro 9 3. 3 ) Benehc:os Ewnoncos del Proyecto

Year Populatmn Houses Houselhmd F).I.'C Prev Land App Dlarrea EconBenef lnleepl 0&! TotalCost CashFlow -
(Persons) (Nuber) (l 0000  (H. 000‘)) (l 0000) (1 000Q) a, 0000) (l 0000) (l 0000) (1, 0000) (l 0009)

1998 97-?14 16,884 50799 ¢ 0 ff."c o 0 2ﬁ 3653' 0o 35 -26.365

1999 100,53 17,287 614,583 1,53 6,48 1,373 9,055 0 _,1 835 N T @
2000 103,453 17.765 . 631,708 1,579 6,317 1,409 - 9.305° -.;o, L85 L5 7410
2001 106,468 18,258 ' 649,390 1,623 6.494 1447 9,564 0. 1,835 1,835 7,729
2002 109,585 18,768 . 667.650 1,669 6,676 1485 . 90,83t . 0 1,835 1,835  7,9%
2003 112,809 19,204 686,508 1,716 6.865 - 1525 - 10,107 T 0. 1,835 - 1,835 - 8272
2004 116,142 19,837 ° 705,987 1,765 7,060 . 1,567 10,391 - - 0 - 1,835 1835 8,556 -
2005 119,590 20,398 726,109 1.815 7,261 - 1.609 10.685 .. 0 1,835 1,835 8,80
2006 123,157 20,978 746,899 - 1,867 7,469 1,653 10,989 . -0 1,835 1,835 9,154
2007 126,846 21,577 768,380 L, 921 . 7,684 - 1,698 11,303 -« 0 1835 - 1835 9,468
2008 130.664 22,196  790.579 1,876 - 7T:906 1,744 11,627 1696 - - 1,835 3,531 8,096 -
2009 134,614 22,836 813,522 . 2,034 8,135 1,792 11,961 - 0  1.835 " 1,835 10126 . -
0 18357 1,835 10472

2010-2027 138,703 23,497 837,235 2,098 8,372 1,842 12,307

EIRR = 0. 304500
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S10.

10.1

-Conclusions and Reco-endatlons

Conclusions

”fThe major conclusions derived from the results of the Study

.1)

~are .as follows.

The Water Supply Source in the Central Plateau Area

- In many of the mun1c1palit1es the spring water sources

should be effectively utilized, because the guantity is

tstable and the quality is good

“'-In order to upgrade the service 1evel and meet the
.. ‘increasing water demand, groundwater {deep and shallow
' wells) and surface water (rivers and lakes) utilization

~should be . taken 1nto -consideration in addition to

Springs.

: 'The use of surface water however should not be intended .

for drinking due to the progressive deterioration in

"water quality. Use of surface water should only be
'+ planned after countermeasures against sewage and waste
. disposal ‘are: taken and the waters are clean enough for
"+ human- use. Given this, future additional supply source

2)

development will focus on’ groundwater.

_Groundwater Development Potential

. Groundwater development is very difficult or almost
. impossible in the northern part of the Study Area, .which

“hydrogeologically 'is widely underlain with basement
“rocks such:as metamorphic rocks and cretaceous rocks.

. Groundwater -development is possible, however, in the
- ' greater part of the Study Area where basement rocks are
" overlain by Tertiary and Quaternary volcanic rocks.

Pumping of groundwater from the uppermost layer of
Quaternary volcanics and their secondary deposits,

‘widely distributed in the intramountain basins, has been

going on since the 1960s, particularly from the basins

of .the "Departments of Guatemala, Sacatepéquez and
”Quetzaltenango. - : o :

. The results of the hydrogeological study, including test

-drilling to the Tertiary volcanic rock formation,

revealed that the long-term pumping of groundwater is

- ‘possible frodeertiary volcanic rocks, which are mostly
- more: compact - and: massive than the rocks of the

'5_ Quaternary Formation. However, well construction works

' may not ' always’ hit a productive aquifer. Drilling of
- the: Tertiary volcanic formation, therefore, should be
‘focused. at ‘cracked or fractured -zone, particularly

-targeting the - faults within the zone, as they are
_usually abundantly filled with water. . :

"_g:The groundwater 1eve1 in ‘the majority of the Central
-_Plateauﬂarea-is_generally-very,deep due to. topographic
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_;The development of groundwater : partioularly fromfi
~Tertiary ' rock . formations,  would therefore require“

)

L}The municipal government is respon31ble for the -
* formulation of water. supply and- facility plans, ‘project
.implementation "and .. day-to-day operation including

.+ .collection of water 'fees and is  technically and

- financially assisted: by INFOM. - The ‘majority of the

~municipal governments, - however, ~have. poor .policies.

- 'concerning . water supply and  are inexperienced in the -

‘features, making = the . groundwater : development veryn__

expensive both for well construction and pumping

sufficient budgetary allocation.

Present Administration of Water Supply Services IR

“-planning - and . implementation ‘of . programs. Moreover,

municipal officials do not recognize the water supply.

o_scheme as one of the most important public services.

ﬂ'The physical surroundings of the water supply sources of': -
. many-of the municipalities are’ insanitary and are left
'unimproved . .Water ‘“is’ -also: . distributed “without

treatment. These factors are. not only a- result of the

poor economic status of the area. but also of - municipal'
officials' lack of understanding of the importance of"

public services.

' Beneficiaries usually put little importance in the

.jimprovement “programs.. They do not .see: the point in.
~paying for water supply services since - they: have long
been accustomed - to free . spring water. . Their

4)

“improvement of their living environment and have little

desire to ‘participate in : the 'implementation - of

willingness-to-pay was surveyed to be: generally low..

Again, this could be attributed to- lack of: encouragement-=

from municipal officials.

‘Water Source Development Strategy

Fifty four municipalities were categorized by water
source development potential and facility maintenance

capacity. Strategies for water source development were-

established by category.

It is desirable to select. the water supply source to be'

developed in -the future based on the aforementioned

‘categorization. However, if the. present administration
of water -supply services ‘is: to  be. significantly]
improved, the categorization of some municipalities may;

have to be changed

.Groundwater Development_ Plan for the:fldigSelected

Municipalities

The groundwater development plan - which “includes

facility design and project cost estimation, for the 10



priorltlzed munlclpalltles was incorporated in “the
Study. : :

"The facllltres to be constructed are desxgned based on

the followlng.

'jff The quantity of groundwater to be developed is

determlned as the difference between the demand in
2010 and the existing source capacity, excluding
'_.sources presumed to become unproductive:. in the
future. . . L ' :

:frf_The facilities to. be constructed are (1) .new deep

6).

- wells with pumps, (2) transmlssion pipes and (3)
"supplementary distribution tanks. Supplementary
distribution tanks will be constructed in
~municipalities where the capacity of tanks is
_1nsuff1c1ent for an 8-hour supply. New wells will
. ‘only be constructed in the. 4 municipalities where the
'.mproductlon capacity of test wells is not enough to
- satisfy the projected demand for 2010 and where the
‘test wells was unsuccessful (San Francisco La Unién).

" The. facillty de31gn includes the replacement of 7,770m

of dlstrlbutlon pipeline in San Juan Comalapa.

The constructlon of the aforementioned facilities,
excluding the 9 wells, is estimated. to cost a total of
US$4.8 million with an average annual O & M cost of
about US $320 000.

Project_Evaluatlon_

Assuming a project.life qf 30 years, the Project is

- asgsessed to be barely fe381ble'as the financial internal

rate of return (FIRR), calculated considering the best

_p0551ble situation, was only 6.56%.

__f.A very favorable financial plan should, therefore, be
fconsidered for the implementation of the project.

-The economlc 1nterna1 rate of return (EIRR) of the

project, however, was estimated at 30, 45%, a figure that
indicates significant positlve impacts of the Project on
the socxety.

152
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1) Recommendations on Tariff Policy ;_

"fGroundwater in the Central Plateau Area ‘will be o

developed as the future major water supply source in

—order to meet the growing water demand._T, .

The construction and operation of . groundwater supply

facilities however will be more costly than those for .

‘the spring source, ~Since the municipality will not be
. .able to maintain these facilities with the present water
" fee collection system, the following tariff pollcies are

':'recommended.

'Q'fl)"“_ All. beneficiaries in~ the municipality shall be

2)

‘obliged to pay water charges, without regard for

7. the supply system through house connections orf'

public standposts.;.

(2) Different water charges should be applied for

~the use of house connections and public

_standposts. Households  ‘without connections
~.'shall pay the same charges as the use of public.

‘standposts.

(3) - ‘separate "Tariff Register " Books" shall ba
- - prepared for" households with house connections-
and those using public standposts, for 8 highly-

efficxent collectlon..'“

(4) Reference water rates 'shOuldl be established .

nationwide. This could facilitate the setting of

water rates at the’ mun1c1pal level, on the basis

of percent vdriation ‘as a function of’ the
population and facilities types. L

(5 In the future, every house W1th connections"

shall be installed with a water meter. and: the
' water rate system will be changed from a fixed
" system to a variable system wherein rates are

determined according to ‘the water ‘amount

consumed. .

Reinforcement of INFOM's'Guidance Progran

Since many of the municipal governments lack the ability

to plan and implement’ programs, maintain ‘a sanitary
environment, maintain - and - operate water supply

facilities, and lead the residents in various community”'
activities, INFOM 1s recommended to carry out the
following to strengthen the capability of. municipal

governments.
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3)

(1) . . To periodically hold seminars for managers and
training workshops for the people invelved in
the operation and maintenance of water supply
facilities. -

(2) _ To invigorate the activities of the officials of

INFOM's branch offices.

Recommendations for Project Implementation

An_evaluatiOn of the gfoundwater development plan for

‘the 10 prioritized municipalities resulted in an EIRR of

30.45%, indicating- significant positive impacts of the
project on communities in the Study Area.

Since there is no doubt about the need for improved
drinking water supply in the 10 municipalities, the
1mplementat10n of the proJect should be carried out

urgently

However, if the Project were to be divided into 10 sub-
projects, and each separately avaluated, some

municipalities will no be able to cover even the
‘operation and maintenance costs. In order to overcome
“this situation, use of subsidies from the Central

Government is recommended to cover the water supply
costs - in the short-run. But over the long-run,

implementation of a continued education campaign is

recommended to raise residents awareness on the

‘importance of paying appropriate water rates so as to

' improve the willingness-to pay of water users.

-154-












	8. ENVIRONMENTAL IMPACT ASSESSMENT
	8.1 Impact on the Shallow wells and Springs
	8.2 Impact on Domestic Sewage
	8.3 Influence of the Construction Noise, Land Vibration, etc.

	9. WATER SUPPLY PROJECT FOR THE 10 MUNICIPALITIES
	9.1 Project Formulation for the 10 Municipalities
	9.2 Operation and Maintenance of the Supply Facilities
	9.3 Project Evaluation

	10. CONCLUSION AND RECOMMENDATIONS
	10.1 Conclusion
	10.2 Recommendations

	Cover

